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AE?LICATIONS OP PSYCHOLlffdSjISTIC XaEORY TO FOnSIGlT LAHGUAGe TEACHING 

Jucn Eetarellas 

Departncut ot Languages and Linguistics 
Florida Atlantic University 

Some time ago, when I was an instructor at Trinity College in Hartford, 
Coitmecticut, I tau^t a course entitled "Language, Thou^t, and Conaunica- 
tion" in x^ich there was a student xjho had some problems with a course in 
i^nglish composition* He tolc* me that unless he wrote a very good paper 
ho :70uld fell the course and as a consequence not be able to graduate* 

I suggested that he write a paper on a work about T/hich there was a 
controversy concerning ^rtiich of ttyo writers was the author. In it he 
could compare the works of the Wo authors with the work in question, 
using the type- token ratio^ in order to present evidence concerning the 
true authorship* (The type-token ratio Is a statistical approach to 
language and can be used to measure diffciant aspects of language, such 
as style, book readability, passage difficulty, verbal diversification, 
and so forth.) 

The student xrrotc such a good paper that he received an "A" and was 
asked to read it before a scholarly society of the college* The depart- 
ments of English, foreign languages, as well as other departments, were 
somewhat shocked at the very thought that statistics could be used to 
evaluate composition* They asked me to give a talk about that s^stcrious 
psycholinguistics t>faich I x/as teaching and about xihich the faculty was 
puzzled* That was in 1956 at xdiich time there was not a single course in 
any American university entitled ••Psycholinguistics," although many 
universities offered courses related to this field* As a matter of fact, 

I think I am correct in saying that I taught the first course ever given 
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the title "Psycholingulatico*" This course yes offered in 1958 at the 
Lensuage Institute of the University of Hartford* 

The tern psycholinguistics however, had already appeared much 
earlier. For instance, the Journal of Abnormal and Social Psychology^ 
deeicateo a whole issue entitled “Psycholinguistics,*' t/hich was a report 
of the proceedings of the Sumner Seminar on Psycholinguistics, held at 
Indiana University in 185S* This seminar was, in part, o continuation of 
a program of study being developed by the Social Science Research Council's 
Gommlttee on Linguistics and Psychology. This council bad already sponsored 
another seminar at Cornell in 1D51. 

Since those days the term psycholinguistics has become more and more 
hnotTn. It has become established as a field and a discipline in many 
colleges and universities, and various works have been published on the 
subject. However, it is as difficult today to define psycholinguistics 
as it was when George Hiller* tried in 1954. It is as difficult to 
define the discipline as to define its limits or boundaries. In 1954 
psycholinguistics was the newborn child of two rather mature behavioral 
sciences, tTith no clear scope or direction of its gro; 7 th. Today the child 
has almost groim to manhood* There have been a great many research 
activities, as well as publications, which have given a ifcalth of knowledge 
to psycholinguistics, yet the problem la that as more research is done 
and more works are published, the field becomes more and more cooq>lcx* 
llany different branches of science have been used and are being used to 
study language, branches of philosoj^y, philology, psychology, anthropology, 
physics, coDounication engincarlng, and neurology, just to a few* 
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Psycholinguistics x/as first an attempt to relate all these different 
approaches into a single coherent picture of language • a general science 
of language. Hotrever^ x?lth all the research and recent publications it 
seems to have moved into the very complex science of consBunlcation. One 
must remember that the term language, used in different contexts, may 
refer to communicotion, c.g. the language of humans, the language of the 
bees, the language of the computers. 

It would be ix^[K)86lblc even to begin to give a survey in this paper 
of the research on psycholinguistics. Saporta'n book^^ of readings on 
psycholinguistics is divided into topical sections under xdiich the areas 
and directions of theoretical and incpcrinental research in this field are 
delimited, x'xcording to Professor Dicbold, these topical sections repre* 
sent subfields which may be “implicitly recognised an consHtutlng tho 
subject matter of psycholinguistics They arc as follows! 1) Tho 
nature and function of language; 2) approaches to the study of language; 
3) speech perception; 4) the sequential organisation of linguistic events; 
5) the semantic aspects of linguistic events; 6) language acquisition, 
bilingualism, and language change; 7) pathologies of linguistic b(^vior; 
and finally, C) linguistic relativity and the relation of linguistic 
processes to perception and cognition. These very general topics just 
give a synopsis of its scope, because from psychology of learning to the 
nsxr mcthomatical psychology, from abnormal cossamlcation to cybernetics, 
everything «^ich relates to the broad concept of communication, scons to 
fall X7ithin the realm of interest of psycholinguistics* 

Tho naoo psycholinguistics is, of course, a combination of two major 



o 

ERIC 



dlGclplincs vhlcb fora this ncty field* Hoircvcrji psycholinsuistics is 

ciffcrcnt froa either linj^isticc or psychology* llany years ago the late 

/: 

ITerdinand de Saussure'^ node a distinction hetf^een (la loniipie)^ a language 
cystcQ^ cad (la parole); the tzenifcstatlon of this sycten in the speech 
of particular individuals* This distinction suggests that in a given 
language one can say certain things only in certain- ^;ays; thus the speech 
of on individual is subject -:o the structure of his systen* Anthropolo* 
gists and linguists have been nainly interested in the Icnguagc systca 
(la languc) and have paid very little attention to the individual^ since^ 
in any study of a language one deals vith social facts and social rules^ 
Tdiich, as Cassirer said, arc “quite independent of the individual 
speaUor.”^ 

Psycholinguistics oakes a distinction sioilar to that of de Sauc8urc*s 
althou(^ T7ith different objectives and therefore different results* Psycho 
linguistics differentiates betffccn a language as a systca external to the 
user, and languages as states of the user. Linguistics is prioarily 
concerned with the process of the svstcaa. and psycholinguistics in the 
iadtyidual process of the systca* That is, psycholinguistics is concerned 
with the systco as it affects the individual* 

The different approaches to this process of language b^avior and 
their relation nay be seen in the cuener scoinar on psycholinguistics 
held at Indiana University in 1953* There the linguists, comunication 
theorists, and psychologists !7ho partlciimtod in the seninar, examined 
and atto<q>tcd to relate; 1) the psychologists’ concept of language as a 
syctOQ of habits relating signs to behavior, 2) the linguistic concept 
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of language aa a structure of systesatically interrelated unlta and, 3) 
the Infoxnatlcn theorist soncept of language as a xaeanc of transnitting 
Infonaatlons^ It hss been with these related approaches to tlie language 
process that psycholinguistics, through cxperiinetttel and theoretical 
research, has developed today a basic body of knoifledge about language and 
its different aspects* 

In general, however, there has been a lack of practical application 
of this psycholinguistic theory to foreign language teaching* There has 
been in foreign languages, of course, theoreticel and expeirimental research 
which will fall into the areas of interest of psycholinguistics, but little 
or nothing has been applied to practical teaching. Today the foreign 
language teaching field is still beset by many different philosophies 
or false beliefs* There are many different methods, such as the direct 
method, the gransar** translation method* the audlo*lingual method, the 
linguistic method, and so forth* I^ile people may discuss their different 
advantages, the real difference among these methods is, as Professor Carroll 
points out. Just a matter of emphasis on certain teaching procedures 

This point is supported by the psycholinguistic cxpe^rlment of George A. C* 

Scherer and Michael Wertheimer of the University of Colorado, who compared 

the audiolingual method with the gramar-reeding method in teaching German* 

..ftar their long experiment was over they concluded that xihile the tizo 

methods showed occasional differences in various aspects of German, the 

overall proficiency gained by the students in both methods was very much 
10 

the same* 

In a broad sense, ei;e may say that in foreigsi language teaching 
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there arc nany opinions but very little conclusive experimental data* 

Once, somebody discussing the differences among learning theories, said 
that learning theorists reminded him of a group of blind people, each 
holding different parts of an elephant and each trying to describe the 
x7hole elegant* The same can be said about foreign language teaching* 

There are still supposed experts who believe that one lca:ms a 
second language very much the same way as a child learns his native 
language. Yet there is treaencous psychological evidence to the contrary* 
foreign language teachers are told that language is primarily a system of 
sounds, therefore they have to teach the sounds before teaching reading 
and writing* However, this approach is just one linguistic philosophy 
hasec! on a school of linguistics xrhose research was mainly on Indian 
languages x^ithout xnriting systems* Students around the country are taught 
dialogs before they even fully understand the meaning and sequence of sounds 
which results in endless frustration and poor mastery of the language* 

Many other examples could be brought up to point out that although 
in the last fex; years the teaching of foreign langxiagcs has changed to 
meet nc!x; needs end has improved in technological aids, in applications 
2zool linguistics and psychology in general, it is still confused and 
based on assumptions rather than on cxporinental research, and one x^onderc 
to x?hat extent there hr- been any Is^rovcmcnt in teaching foreign languages 
in the last decade* In thin short paper there is not enough tine to try 
to discuss the pros and cons of the different assumptions, but perhaps 
xihat I Ibavc to say next xrtll give insight into hoxr ^/rong these assumptions 
ere and how important it is to bring psychollngulstlc methodology into 
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fo-rcisn language teaching rather than some linguistic philosophies or 
misunderstood psychologicval theories* 

In any organisnic cottnunication situation there ere different 
behaviors to take into consitcration: the Intentivc and encoding behaviors 

Oi. the transmitter^ tlie message or code^ and the decoding and interpretive 
behavior of the receiver* In the intentive behavior the transmitter has 
something he uants to transmit^ in the encoding behavior the transmitter 
chooses from his potential operant behavior (behavior :?hich has been 
reinforced) the particular response he wants to make to a particular 
stirulus* Sometimes the choice night be a language, if he is bilingual; 
sometimes a choice of verbol units, or writing instead of speaking* The 
message or code is the individual manifestation of the encoding behavior* 
••‘Then this is overt behavior it mig)it be a succession of sounds or a 
scries of sigiiis on a piece of paper* IJhatevcr it to, it is either 
auelble, visible, or tactile* "*hc decoding behavior of the receiver is 
the perception of the message and the series of discriminatory responses 
he makes to the elements of the message* This discriminatory response is 
also based on the operant behavior of the receiver* Ln interesting aspect 
of the decoding behavior is that the discriminatory responses which the 
receiver makes are to the units of the message* These responses are 
greatly helped by the context of the message* Thus he pays a great deal 
of attention to the units of the message* The interpretive behavior is 
the behavior subservient to decoding the message *^^ 

The linguist is interested in the message ns part of a system, the 
psychologist in the different behaviors of the transmitter and receiver. 












- &g‘^S;mTlar»>tat 






- C - 

and the ccaxiunlcation theorist: in the tranciaiscion of the mesGSge* The 
linguict analyzes the language systcn> and describes the different units 
of a language, i.e., phoncncs, uorphencs and syntactic structures, and 
hot; they interrelates The ccssagcs arc derived fron the systeas The 
comnunication theorist is interested in how accurately the ncssageo can 
he transnitted. This involves the neasurenent of the efficiency of any 
cotiaunication channel, which entails measuring the amount of information 
carried by a message or by the units which form the message. The word 
information is used here in a special sense. Information is basea on choice, 
the amount of information of any unit in a message is the range of possible 
alternatives that taey occur. ?or Instance, the letter £ in English does 
not have any Information because only the letter u can follow* Information 
leads to another communication theory concept called redundancy. Redundancy 
is simply idien more symbols arc used to encode a message than arc theoretical- 
ly necessary. All languages are redundant since the grainmatical rules of 
language are a source for redundancy. For instance, the definite detemincr 
la in Spanish or. French is more redmidant and has less information than the 
English the, since in Spanish or Frcnch'it indicates that the noun folXcn?- 
iag has to be feminine and singular, t/hcrcas in English it can be of any 
gender or number. Redundancy is very important to reduce the effects of 
noise by Tdiich is meant any possibility of error in the message. The more 
rcduT*dancy there is in a message the less amount of information and the 
fewer possibilities for noise. 

The psychologist is interested in the structural units of language 
as behavioral units, in the acquisition of these linguistic responses, in 
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the strensth of these recponscc, In the differences of lansuage b(^avior, 
eno the organization of language behavior* All this leads to t/hat 
Trofossor Miller has called the verbal context. Verbal context is related 
to the interdependence of verbal units, and to the extent that a verbal 
unit is determined by other verbal unite. In brief, it is all the com- 
nunicative acts which surround any specific verbal unlt,^^ or as Skinner 
uoule say, the special conditioning by xfhich verbal invironment has shaped 
any unit of verbal behavior or verbal operant. 

Semiotic, the science of signs, used for communication purposes, may 
also help to explain hw-/ these theories apply to foreign language teaching. 
i.n any foreign language the average student is faced -/ith different kinds 
ou semiotic systems, Tzith different linguistic, psychological, and com- 
munication processes. According to Morris, the developer of this theory, 
semiotic has certain specific rules which control communication with signs. 
!?ithout these rules communication tzould be impossible. The controlling 
rules are; 1) the relation of signs to other signs (linguistics), 2) 
relation of signs to dcsignata (semantics), 3) relation of signs to their 
users (prcgiaatics).^^ 

If Morris* theory is applied to language, one finds that language 
has different levels of signs. For instance, in the spoken language there 
are phonemic, morphemic, and syntactic structures. Xhc three rules of 
semiotic form in each level the verbal context T^ich a student has to 
learn. This is because the verbal context of each sign is really the 
complex meaning of the sign, whether phoneme, morpheme, or syntactic 
structure. A similar point has already been taade in linguistics by Pries* 
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structural ncaning,^^ although he dealt only »7ith the ncaning of verbal 
units as they relate to each other. In learning a foreign language at 
the syntactic levels students begin noving to a higher level imediatcly 
and they are not nade axmre enough of the redundancy on the lower levels* 

The result is that every unit has a great aoouht of information, hence there 
is no accurate verbal context and the possibilities for misunderstanding 
and incorrect learning are very great* The outcome is usually poor 
encoding and decoding behaviors* 

In the tnritten language the student has similar levels and similar 
problems* In the written language there are letters, affixes, words, and 
sentences* Hotfever, in many cases, reading and tnriting arc not taught 
simultaneously trith the spoken language, because there is the assumption 
that there will be interference of native relationohips* This is very 

true when talking about higher levels, for instance, words* A good 

* 

example of this is the research of D* Muller on the effects of the 
written word on pronunciation.*'' Another example is the poor results 

1 o 

of teaching reading to American children by the “look and say” method**" 

These poor results occurred because there were two different levels 
of language involved, and the interference was due more to the conflicts 
of the different levels than to the different codes* If the levels 
related arc the same, and the student begins with the first levels, 
phoncmlco and graphemics, the approach is in accordance with psycholin- 
gulstic theory and more helpful to the student* TJhcn tiro related sets 
of signs - sound and letter - arc transmitted simultaneously, taking into 
consideration the different linguistic problems and relationships particu* 
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ler to each language system^ they carry greater redundancy than iThen each 
one is transnltted Independently. Furthermore, the association of the 
tt70 signs X7ill be strengthened each time either one is missing or maskcc. 
from a sttoulus and the interpretive response of the decoder reinforced. 

As this association ano its reinforcement is increasingly expanded to 
chc sequence of signs and designate, it will proportionately decrease the 

amount of infonnation of any unit and render the verbal context of that 
unit. 

From the first moment a stucent enters the classro^n or the language 
laboratory to learn a foreign language, any sound, any letter, any verbal 
structure, has an infinite number of possibilities of occurring, therefore 
the amount of information that any verbal unit carries for his decoding 
behavior is infinite. Ihe student's capacity for Imitation is minimal, 
since, as Professor Killer has pointed out, ”if a listener is completely 
unprepared for the sequence of speech sounds that he hears, his ability 
to mimic the sound ie greatly reduced.”^® Therefore, the objective of the 
teacher or teaching materials should be to give the student a great deal 
of redundancy for each verbal unit in a series of sequential steps starting 
from the gra^emic-phonemic level, in order to reduce for the student the 
amount of information of each verbal unit. This redundancy strengthened 
by reinforcement (operant conditioning), should try to give the student a 
verbal context very close to x?hat native speakers of the target language 
have for that verbal unit. Until students are acquainted with the verbal 
context of each level of signs they should not be allox7Co to move to the 
next level. This basic verbal context will become the operant behavior 
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uhlch Hill help the student to dlscricdnstc^ and better initate sequences 
of sounds and eventually to move quickly to higher levels, (i.c., norpueiaic, 
enc: syntactic) •• Further training along the sace concepts la norphctilc and 
syntactic structures will expand his verbal context at these levels to an 
operant behavior, nearly approximating that of a native speaker. This 
means that In listenlng^speaklng skills this approach will also reduce the 
student* s latency In the lntentive**encodlng behaviors or decodlng**lntcrpre*> 
tlve behaviors. 

Some of our department experiments at Floridr. Atlantic University nay 
serve to Illustrate the application of these paycholingulstic theories to 
foreign language teaching. :ihilc we had applied these theories in teaching 
for several years with excellent results at the 3L,anguagc Institute of the 
University of Hartford, and for the past two years at Florida Atlantic 
University, we did not have any results or comparisons td.th high school 
students. For this reason we decided to start an experiment Trf.th our 
materials at Hova High School, Fort Lauderdale, Florida. 

It has been explained before that one of the assumptions of some 
linguists is to teach sounds first and reading and writing later. Hany 
people have even understood this to mean to teach sounds tttxa the syntactic 
level. Ho^ 7 misleading this assumption is may be seen from our psycholin** 
guistic experiment at Nova. For the experiment, some students from that 
school were selected at random from a level 1 Spanish class and subjected 
to intensive training In discrimi?;iatlon and pronunciation of sounds and 
their written equivalents. The cfmtvol group began the Audio-Lingual 
llctcrials in the conventional manner i/ith a teacher and no written materials. 
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The nateriai for the cxperiocntal group was a linear prograoned self- 
Instructionsl text coordinated with tape recordings and included instruction- 
levels on vowels^ consonants^ Halving^ stress^ intonation^ and syllabication* 
Phoncnic-grapheaic relationships were tau^^it by first presenting in a 
series of frames the relationship between sounds and letters (this 
Introduced redundancy), then la the following francs students had to 
discriialnate bctocen a group of graphenes in listening to a sound, ricxt 
the students xaoved Into other francs iTith nininal pairs, each nissing a 
graphene and they had to fill in the nissing graphene xThilc listening to 
the pronunciation of the words. Later, In other francs, the students novccl 
cron one nissing graphene to scvcnl and then to entire words. In this way 
the student was nade aware of the amount of information of each unit 
through its verbal context. In all the nateriai the student was taught 
to nake a relationship bett/een the sound-signs and T/rit ten- signs and always 
had to nalcc an overt response, cither inrittcn or oral, to the stimulus of 
the tape which was strengthened by rcinforcenent. 

!?hen the students of the expcrincntal group reached the terminal 
behavior of the progranned tc2it they noved into the A-Ui llatcrials which 
they were given to study. In a short tine they had overtaken the control 
group in dialog mastery, as proved by the A-Ul achievenent tests adnlnic- 
tered to both groups, and they were also superior in writing, reading, 
speaking, and conprehension. Soon they moved out in front of the control 
group in rate of learning and material neotered. At the sane tins their 
pronunciation was better than that of the control group. Thcse^^i^^siilts 
arc due to the applications of the theories just mentioned. In beginning 



- X4 - 



TTith this approach^ students ct Florida Atlantic Universit^^ on a self* 
instructional basis^ can do in one trlracstcr the work that xanild nomally 
take close to two triticstcrs T?ith the conventional approach. 

The sane theories are applied to teach the highet levels of lonQuase* 
I-iorphcaics end syntactic structures are taught in nany different ways 
around the country as dialogs, pattern substitution drills, analogy, 
trensfomation, and so forth* Linguistics has been used to choose the 
verbal units, and linguistic contrastive analysis to vatn the teacher 
about the pitfalls of structure interference bett^cen the native language 
and the target language* But again, idicther in progroixied instruction 
or other nethods, there has been very little application of psycholin- 
3'*lstic theory. Ihcse psycholinguistic theories were also used to develop 
an Audio-video Self-Instructional course in Spanish* Since it would take 
nany pages to explain the whole course, only a fci; cxanples will be 
cSkplaincd here. At the beginning of the course, after teaching gender, 
anct nunber of nouns, tdiat is a noun phrase and a sentence, the progron 
noves into the ctctcruincrs • (Ctudentc entering this course already have 
taken the program on pronunciation and wltlng just explained above*) 

The dctemlners arc all grouped together (articles, dciaonotrative and 
possessive adjectives) and arc taught in the follotTing way* After a 
panel c::plainlng the determiner cste. for example, and its morphological 
variations, the student is given a scries of frmco with a noun referring 
to a picture (this picture has a hand with a finger pointing to an object) 
ant the stueent has to choose the appropriate determiner to form a noun 
phrase with the noun* (This introduced redundancy at this level)* Next 
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he O0V08 to other freoot vhcra there arc the aonc type of picture aod noun 
hut no Ucteminer. the student asaln has to fom a noun phrase with the 
appropriate deteminer which fits in the verbal context of the franc (the 
noun and the picture arc redundant enough to dqUc the student enlt only 
the specific deteminer to ccc^lctc the nossaGe.) Finally, in the follot.7- 
InG francs he has the sane type of picture, although with different objects 
he already hnoirs; iTlth no ’t/ritten noun or deteminer, thus the verbal 
context in the franc is expanded end the student has to produce the whole 
noun phrase dcseribins the picture upon rcccivins an aural ttinulua. (The 
picture end the aural-stinulus arc so redundant as to heve reduced hlc 
choice to cnit only a specific noun phrase to coopleta the siesaaGc.) 

After a group of doteminers arc taught in this way with his responses 
eliTays being reinforced, the student vovqo to other problcos with question 
francs consisting of questions nadc up of noun phrases only* He hits to 
ans: 7 cr these questions according to the pictures providing the appropriate 
noun phrase ^diich describes the picture* In these francs he works on 
selection and transfomatlon of verbal units in relation to experience, 
to test and reinforce the verbal context of those units* For instance, to 
a frene saying "That nan?" i 7 ith a picture of a hand pointing to and touching 
a dog, he has to anstfcr, **Ho, this dog*" In this vey the course develops 
to norc conplex structures cad situations in T^ilch the student has controlled 
conversations iflth the TV and he is presented tTrittcn stories »7ith pictures 
to which he has to give overt responses* The programed laatcrials arc based 
on the linear technique ^ 7 ith francs to which stinulus the student has to 
give lETTitten and oral rccpouoco. For this type of natcrial tfc developed 



a dial«sialecti<m audio-video language laboratory^ idiich^ I believe^ is 

22 

the first of its kind in the vorld* However^ since the pictures which 
appear on TV are also found in the textbook^ the materials can be used 
with a more conventional language laboratory without television. 

The aim of the program is to teach mor^emic and syntactic structures 
by building the student's operant verbal contexts through a sequence of 
different and interrelated verbal and non-verbal situations* This is 
accomplished through redundancy maintained in strength by reinforcement* 

By making the student select^ manipulate^ and transform verbal units from 
the simple to the complex^ in relation to experiences^ ve also achieve 
the purpose of relating his learning to the very process of language* 

Concepts of transformational granmar are used to develop materials* In 
the presentation and progression of items we try to base our approach on 
research done in the field of mathematical psychology* The purpose ef 
this is to provide the student xTith an optimum number of verbal units 
he can recognize^ retain^ and produce at a given stimulus* Since the 
student is not using any of his native language structures; and has to 
respond to visual stimulus associated to a verbal stimulus of the target 
language; the problem of structure interference of his native language is 
at a minimum* Furthermore; hlc latency in the intcntive-cncoding or decoding- 
interpreting behaviors is very close to that of a native* The amount of 
information of any verbal unit has also been decreased to a point very 
close to that of a native* 

At present the terminal behavior is developed from what is considered 
standard items and structures ef an average first year college course* 
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■fe Intend to enpand the coutee to t«o year* and apply the aoae theories 
to develop programs in other languages. He do not have any final ccgmra- 
tlve or validation data available although the results we have on student 
reactions, rate of learning, and so forth, are excellent. However, we 
have results for an experiment we conducted on similar principles at the 
Language Institute of the Bnlverslty of Hartford In W64. There 60 
students in a first year Spanish course taught by this approach were given 
the M-IA Cooperative Foreign language Test, Form UV at the end of the 
course (this test was used os a control for the experiment) and In all 
skills of proficiency the students achieved higher scores than the norms 

of the control test for first year college Spanish. 

These are only a few examples of appUcatlono of psychollngulstlc 
theory. It would take another paper, or even a book. Just to mention the 
possibilities I see In psycholinguistics for language teaching. Psycho- 
linguistics has just begun to open a new door for foreign language teachers. 
:To need a great deal of practical research and more applicstlona to teaching, 
and above all, we need teachers trained along the new Unas. Our world la 
changing, our concepts are changing, our students are changing, thus our 
teaching methods have to change, not by opinions, but by the same laws of 
science which have governed the changes of our environment. 
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1. For further details on the type- token ratio see 6* A. Miller^ Lanraic^e 
iiiid Conanun ication. (New York: HcGraw-Hill Book Conpcny^ 1951)^ X22£f« 

2. Sec Supglcaent to The Jouxnc]L_pf Abno rtaal and Soc i al Psychology t 49, 4, 

Part 4 (October 1954) paseto. ~ 

•3. Sec G* Hiller, “Psycholinguistics” Handbook of Social Psychology « 

2 vols*, ed., G* Lindzey, (Cenbridge, Mass.: Addison-lTcslcy Publish- 

ing Conpany, Inc., 1954) II, 693-708. 

4. See S. Sapor ta, ed. Psycholiaguis tics . (Ne:j York: Holt, Rinehart and 
TJincton, 1961) 

5. See A. R. Bicbold, Jr., ”A Survey of Psycholingulstic Research, 
1954-1964, ” Psycholinguistics: A Survey of Theory and Resea rch 
Probleas . cds., C. Z. Osgood and T. A. Sebeok, (Dloonington, indlnna: 
Indiana University Press, 1965), 208. 

J:. See F. de Saussurc, Cours de Linguistique Generale. 3rd Edition, 

(Paris: Payot, 1964) especially chap. III. 

7. Z. Cassirer, An Essay on Man (Hew York: Doubleday Anchor Book, 1954) 
158. 

C. See The Journal of Abnonaal and Social Psychology. 49, 4, Port 4, 
(October, 1954) Off. 

9. See J. B. Carroll, “Research on Teaching Foreign Languages," Handbook 
of Research on Teaching, er., N. L. Gage, (Chicago: RanU McNally and 

Company, 1963), 1062. 

10. See G. A. C. Scherer and H. TJertheiner, A Psycholinguistic Experiment 
in Foreign-Language Teaching. (Nev; York: McGraw-Hill Book Company, 

1964) especially p. 245. 

11. For an interesting discussion on some of the xjrong assumptions of 

foreign language teaching sec W. M. Rivers, The Psychologist and the 
Foreign Language Teacher (Chicago: The University of Chicago Press, 

1964) passim. 

12. For further details see J. E. Carroll, The Study of Language. 

(Cambridge, Mass.: Harvard University Press, 1953), 88-92. 

13. See C. Cherry, On Human Communication. (New York: John TJiley and 

Sons, Inc., 1957) 115ff and 226ff. 

14. La ngua ge an d C ommunicationt 81 ff. 

15. Sec B. F. Skinner, Verbal Behavior. (New York: Appleton-Century- 

Crofts, Inc., 1957) -.hap. C. 
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lo, C. Morris, Fpundatton o of the Theory of Sl«mg. latiemational 
Sncyclopedia of Unified Sricnce — Vol — T" w^ ' i 

of Chicfigo Preso, 1S3C), 5. ' • I, No. 2 (Chicago: University 



17. C. C. Pries, The Struetur g__of English; an In{!ro dl 1 o^^n.. to the 

E°B»8h Sancences, (H«, York; Hsrcourt and Brace, 



Effect Upon Pronunciation anc Intonation of ^arlv 
(^^er/lS6S)”4l“413!‘’'''^’" Journal, kjX, 7, 



o* coaching reading see 

R. Bmm, Words and ihinas, (Glencoe, III.: The Free Pressf W58) 



l«onguage and Communication, p, 79, 



m Behind these osperimento as they relate to 

prog ram ed instruction in a paper entitled “Some Concepts of Modern 
C^nication aeory as acy Apply to Programing an Fa. Course," 
-t the Second HSPI Convention, San Antonio, 'fexcc, April 19S4. 
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